Asparagine catabolism in rat liver mitochondria.
A large portion of mitochondrial asparagine (Asn) is degraded by asparagine amino-transferase to produce alpha-ketosuccinamate (alpha KSA), which is then hydrolized by omega-amidase to produce oxaloacetate (OAA) and ammonia. This is in contrast to the catabolism in the cytosol, where the main catabolic route for Asn occurs initially via asparaginase-catalyzed hydrolysis to form aspartate and ammonia. Mitochondrial production of OAA from Asn was followed by monitoring the decrease in the rate of succinate oxidation (which is inhibited by OAA) in both coupled and uncoupled mitochondria. Rapid OAA production was found to be dependent on the presence of both Asn and glyoxylate, and was eliminated by the aminotransferase inhibitor, aminooxyacetate (AOX). HPLC separation and quantitation of alpha-keto acids and amino acids allowed direct observation of the proposed mitochondrial pathway. Studies using L-[U-14C]Asn in mitochondria yielded labeled carbon in alpha KSA, OAA, and CO2 when either an alpha-keto acid or glyoxylate was provided. The extent of the labeled carbon in these products was greatly influenced by factors that affected the citric acid cycle and oxidative phosphorylation. Carbon dioxide production from Asn alone, even in the presence of AOX, suggested the existence of at least one additional Asn catabolic pathway in the rat liver mitochondria which does not involve alpha KSA as an intermediate.